NMDA-induced ERK signalling is mediated by NR2B subunit in rat cortical neurons and switches from positive to negative depending on stage of development.
It is known that NMDA receptor stimulation can activate or inhibit the extracellular signal-regulated kinase (ERK) signalling cascade, a key pathway involved in neuronal plasticity and survival. However, the specific subtype(s) of NMDA receptor that exert bi-directional regulation of ERK signalling is under debate. Here we show that in young neurons (7-9 days in vitro, DIV), NMDA activated ERK signalling. In mature neurons (14-16 DIV), NMDA-evoked, in coincidence with a concentration-dependent increase in intracellular Ca(2+) ([Ca(2+)](i)), an increase in ERK phosphorylation at low concentrations (1-30 μM) while an inhibition at high concentrations (30 μM-250 μM). In more mature neurons (21-23 DIV) NMDA inhibited ERK signalling. Both activation and inhibition of ERK signalling were fully reversed by the selective NR2B receptor antagonists Ro 25-6981 and ifenprodil. Thus, the NR2B subunit can be both negatively or positively coupled to ERK signalling in rat cortical neurons, depending on their stage of development. This article is part of a Special Issue entitled 'Post-Traumatic Stress Disorder'.